ABSTRACT
INTRODUCTION

49
Human ability to segregate speech in noisy environments significantly degrades with are due to a ceiling effect (Dubno et al. 2000) .
97
Another important aspect in speech processing is the additional cognitive demand 98 imposed by degraded stimuli that leads older adults to allocate more resources, such as attention, with a Flanker task (Weintraub et al. 2013 ).
106
Altogether, these studies suggest not only that speech-in-noise performance is regulated and has a resolution on the order of milliseconds (ms). MEG was used to record cortical data, 133 because magnetic fields are not volume conducted, and so pass undistorted through the scalp.
134
MEG was not deemed appropriate for midbrain analysis because of its insensitivity to subcortical 135 activity (Hämäläinen et al. 1993 ) (though see Coffey et al. (2016) ).
136
We posit several hypotheses. First, in midbrain responses, we hypothesize that different
137
SNRs, but not different informational content of noise, will significantly affect the fidelity of the 
MATERIALS AND METHODS
157
Participants.
158
Participants comprised 17 younger adults (18 -27 years, mean ± sd 22.23 ± 2.27, 3 male) and 15 159 older adults (61 -73 years old, mean ± sd 65.06 ± 3.30, 5 males) recruited from the Maryland,
160
Washington D.C. and Virginia areas. All procedures were reviewed and approved by the
161
Institutional Review Board (IRB) of the University of Maryland. Participants gave informed 162 consent and were paid for their time. These participants were the same as those used in our 163 previous study (Presacco et al. 2016) , data for which were obtained during the same sessions as 164 this study. To minimize the effects of audibility, only clinically normal hearing listeners were 165 included in both the younger and older age groups. All participants had clinically normal hearing SD of the dementia screening was 26.9 ± 2.7. Our cut-off was 22 and all our participants scored were excluded. All participants participated in both the EEG and MEG study, spoke English as 176 their first language and had no understanding of Dutch. Dutch was used as a masker because of 177 its similarity to English in terms of phonological inventory and prosodic contours (Collier and 178 Hart 1975). EEG and MEG data for each participant were collected in two separate sessions.
9
Speech intelligibility.
180
The Quick Speech-in-Noise test (QuickSIN) (Killion et al. 2004 ) was used to quantify the ability 181 to understand speech in noise composed of four-talker babble. Continuous Auditory Test of Attention® (Conners CATA®) was also used to assess attention, 283 but since no significant differences were found between the two age groups, the results are not 284 further discussed in this manuscript. participant independent variables (noise, 4 levels: + 3 dB, 0 dB, -3 dB and -6 dB signal-to-noise 291 ratio; type of noise, 2 levels: meaningful, meaningless) in both MEG and FFR data. The ability to reconstruct the low-frequency speech envelope from cortical activity is a measure shows the data for each participant. 
21
DISCUSSION
459
The results of this study provide support for most, but not all, of our initial hypotheses.
460
Behavioral data showed that older adults do have poorer speech understanding in noise than While this impairment seems to be already present in quiet, the addition of noise, particularly at 496 negative SNRs, may exacerbate its effect. Critically, older adults' slope of the line that best fits 497 the RMS noise levels of meaningful noise is not significantly different from zero, suggesting that 498 their midbrain response in this noise type is not dependent on SNR. This lowered response 499 (compared to younger listeners), and the weak differences in response between the noise levels, 500 contribute additional evidence of temporal deficits in the transition region. It might be argued 501 that these results reflect the difference in audiometric hearing thresholds measured in younger 502 and older adults and that RMS in quiet is a proxy for hearing loss. However, we believe this is 503 not the case, as suggested by recent findings ) that show significant 504 differences in RMS values even between age groups with equivalent hearing thresholds.
505
Steady-state region. In contrast, no noise type effect was found in the steady-state region for 506 either age group.
508
Robustness of the envelope to noise
509
Differently from what observed with the amplitude analysis, no significant differences in quiet- affects the ability to reconstruct the speech envelope of the attended speaker. As hypothesized, 526 24 reconstruction accuracy was higher for both age groups in the presence of meaningless noise 527 compared to meaningful noise at all SNRs; however, as the SNR decreased, older adults relied 528 more on the type of background than younger adults to process speech, as revealed by a 529 significant correlation × age interaction at -6 dB. These observations are in agreement with a 530 previous study in which older and younger adults were challenged to recall target words in the 531 presence of a meaningful (English) and meaningless (Dutch) distractor (Tun et al. 2002) .
532
Consistent with our results, while younger adults' reconstruction accuracy did not significantly 533 differ between the two noise types, older adults' reconstruction accuracy was significantly 534 enhanced when meaningless noise was used as distractor. At this point we cannot rule out the 535 possibility that this neural enhancement could also be partially driven by talker differences, that 536 could have affected to a higher degree older than younger adults.
537
The results of the reconstruction of the speech envelope, regardless of informational 538 content, also showed an enhanced reconstruction in older adults, which is consistent with studies Concluding remarks.
600
The overall results of our study gives compelling support to our hypotheses of the existence of an The authors declare no competing financial interests.
613
The data contained in this manuscript have not been previously published and will not be The waveforms have been standardized for visualization purposes. 
